(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

02.10.2002 Bulletin 2002/40 

(21) Application number: 02252138.9 

(22) Date of filing: 25.03.2002 



(n) EP 1 246 058 A2 

EUROPEAN PATENT APPLICATION 

(51) intci. 7 : G06F 9/445 



(84) Designated Contracting States: 


(72) Inventor: Fujisawa, Kunimasa 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Ohta-ku, Tokyo (JP) 


MC NL PT SE TR 




Designated Extension States: 


(74) Representative: 


AL LT LV MK RO SI 


Beresford, Keith Denis Lewis et al 




Beresford & Co., 


(30) Priority: 26.03.2001 JP 2001087577 


2-5 Warwick Court, 


High Holborn 


(71) Applicant: CANON KABUSHIKI KAISHA 


London WC1R5DJ (GB) 


Tokyo (JP) 





(54) Apparatus and method for managing an application in an incorporated equipment 



(57) The present invention provides an application 
managing apparatus and an application managing 
method, in which, after an incorporated equipment such 
as a copying machine, a printer, a multi function printer 
(MFP) having copier, printer and facsimile functions and 
a digital camera is forwarded, it is possible to install the 
program into the incorporated equipment and to start the 



installed program. When a name of a service to be in- 
stalled and program data of the service are sent from a 
web browser to an install servlet as installation instruc- 
tion of a program by HTTP protocol, the install servlet 
stores the program data in an external storing device as 
a file and registers a path storing the program and the 
service name in a class path management portion. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 J The present invention relates to apparatus and 
method for managing application and, a storing medium 
and a program, and more particularly, it relates to appa- 
ratus and method for managing application and, a stor- 
ing medium and a program, which are suitable for exe- 
cuting an application program on an incorporated equip- 
ment such as a copying machine, a printer, a multi func- 
tion printer (MFP) having copier, printer and facsimile 
functions and a digital camera. 

Related Background Art 

[0002] In recent years, processors, memories and 
display devices mounted to incorporated equipments 
have been designed to have a high function and a large 
capacity. Further, in the incorporated equipment (for ex- 
ample, even in a copying machine), a multi function 
printer which is used not only merely as a copier but also 
as a printer or a facsimile has mainly be utilized. 
[0003] The incorporated equipment as mentioned 
above includes a display device such as a liquid crystal 
display having a certain degree of resolving power so 
that an application program which is used by the oper- 
ator to carry out various functions can be executed. 
However since such an application program is fixedly 
written in a ROM, the operator cannot easily exchange 
or alter the application program. 

[0004] For example, as disclosed in Japanese Patent 
Application Laid-open No. 2000-250758 (corresponding 
to U.S Application No. 25961 6 filed on March 1 , 1 999), 
application manager "Java" (trade mark) for an incorpo- 
rated equipment has been proposed by Hylet Packard 
Inc. In a technique described in this Application, a class 
loader for developing and managing class of the "Java" 
program to be operated (one unit of the program in 
"Java") on a memory is not prepared for each of the Java 
programs, if there is different class having the same 
name in the Java program formed by the user or a third 
party, a Java virtual machine cannot judge which class 
should be executed, so that a plurality of Java programs 
cannot be executed. 

[0005] However, in the above-mentioned convention- 
al technique, there arise the following problems. That is 
to say, as mentioned above, since the application pro- 
gram for the incorporated equipment is fixedly written in 
the ROM, it is impossible to easily exchange or alter the 
application by the operator, and, if any trouble occurs, 
the application program can be corrected only by a 
method in which the ROM is exchanged by an expert. 
[0006] Further, when a plurality of incorporated equip- 
ments are used by the operator, the application program 
cannot be executed until the operator reaches and uti- 



lizes an incorporated equipment capable of installing a 
given operator's application program, so that the man- 
agement is difficult and troublesome. 
[0007] Further, although the conventional application 

5 program for the incorporated equipment is risen- up up- 
on start of the incorporated equipment, in the incorpo- 
rated equipment capable of installing the application 
program, It is necessary to start and stop the installed 
application program, since such application program is 

10 a problem regarding the resource of the incorporated 
equipment, so that the program is not required to always 
be operated, and in many cases : the program is needed 
under a particular condition or only when it is used by 
the operator. 

15 [0008] On the other hand, in an equipment such as 
the incorporated equipment having limited resource, it 
is difficult to operate the plurality of Java virtual ma- 
chines, since, although the Java virtual machine re- 
quires a high speed processor and a large capacity 

20 memory, many of incorporated equipments do not have 
such a high speed processor and a large capacity mem- 
ory. 

[0009] Further, depending upon an operating system 
for controlling the incorporated equipment, the same 

25 program cannot be executed by plural times or the pro- 
gram once started cannot be stopped or the program 
cannot be re-started after it is stopped. In such equip- 
ment, one Java virtual machine is started whenever one 
Java program is risen up, and, even when the started 

30 Java program becomes useless, the useless Java vir- 
tual machine continues to operate until the power supply 
of the equipment is turned OFF. 

[0010] To avoid this, it is necessary to provide appli- 
cation managing means for operating the plurality of 

35 Java application programs by a single VM (virtual ma- 
chine). When the plural Java application programs are 
executed on the single VM, a certain Java application 
program must effect installation, start, stop and uninstal- 
lation of other Java application programs without affect- 

40 ing an influence upon the operation. 

[0011] Further, when the program can easily be in- 
stalled into the incorporated equipment, there arises a 
problem that class names of the Java programs formed 
by the operator or the third party may be interfered with 

45 each other. 

SUMMARY OF THE INVENTION 

[001 2] The present invention is made in consideration 
50 of the above-mentioned conventional problems, and a 
first concern of the present invention is to provide appa- 
ratus and method for managing application, and a stor- 
ing medium and a program, in which, after an incorpo- 
rated equipment such as a copying machine, a printer, 
55 a multi function printer (MFP) having copier, printer and 
facsimile functions and a digital camera is forwarded, 
the program can be installed into the incorporated 
equipment and/or installed program can be started. 
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[0013] Further, the present invention is made in con- 
sideration of the above-mentioned conventional prob- 
lems, and a second concer of the present invention is 
to provide apparatus and method for managing applica- 
tion, and a storing medium and a program, in which a 
memory of an incorporated equipment can be saved by 
deleting a class loader of a program not used from the 
memory. 

[0014] Further, the present invention is made in con- 
sideration of the above-mentioned conventional prob- 
lems, and a third concern of the present invention is to 
provide apparatus and method for managing applica- 
tion, and a storing medium and a program, in which in- 
stallation, start, stop and uninstallation of a program it- 
self for effecting installation, start, stop and uninstalla- 
tion can easily be executed. 

[0015] An application managing apparatus for man- 
aging application operating on a virtual machine accord- 
ing to the presenl invention in an equipment comprises 
storing means for storing information regarding a pro- 
gram file of the application, network connecting means 
for effecting communication to a client, and registration 
control means for storing the program file in an external 
storing device and for registering positional information 
of the program file in the storing means when the pro- 
gram file is sent from the client through the network con- 
necting means. 

[0016] Further, an application managing apparatus 
for managing application operating on a virtual machine 
according to the present invention in an equipment com- 
prises registration means for registering a class loader 
of the application, storing means for storing a storing 
location of a program file of the application, network con- 
necting means for effecting communication to a client, 
and start means for forming a class loader for the appli- 
cation, starting the application, registering the formed 
class loader in the registration means and loading the 
class by means of the formed class loader when start 
instruction for the application is sent from the client 
through the network connecting means and if the class 
loader for the start- instructed application is not regis- 
tered in the registration means, and for obtaining the 
class loader registered in the registration means, load- 
ing the class by means of the obtained class loader and 
starting the application if the class loader for the start- 
instructed application is registered in the registration 
means. 

[0017] Further, an application managing method for 
managing application operating on a virtual machine ac- 
cording to the present invention in an equipment com- 
prises a step for storing information regarding a program 
file of the application, and a registration control step for 
storing the program file in an external storing device and 
for registering positional information of the program file 
in the storing means when the program file is sent from 
a client through network connecting means. 
[0018] Further, an application managing method for 
managing application operating on a virtual machine ac- 



cording to the present invention in an equipment com- 
prises a registration step for registering a class loader 
of the application in registration means, a storing step 
for storing a storing location of a program file of the ap- 
5 plication in storing means, and a starting step for forming 
a class loader for the application, starting the applica- 
tion, registering the formed class loader in the registra- 
tion means and loading the class by means of the 
formed class loader when start instruction for the appli- 
cation is sent from a client through network connecting 
means and if the class loader for the start-instructed ap- 
plication is not registered in the registration means, and 
for obtaining the class loader registered in the registra- 
tion means, loading the class by means of the obtained 
class loader and starting the application if the class load- 
er for the start-instructed application is registered in the 
registration means. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

20 

[0019] 

Fig. 1 is a block diagram showing a construction of 
an application managing system according to first 
25 and second embodiments of the present invention; 

Fig. 2 is a block diagram showing a construction of 
a server manager according to the first and second 
embodiments; 

Fig. 3 is an explanatory view showing a construction 

30 of a class path information management portion ac- 
cording to the first and second embodiments; 
Fig. 4 is an explanatory view showing a construction 
of a class loader management portion according to 
the second embodiment; 

35 Fig. 5 is a flow chart showing installation processing 
according to the first embodiment; 
Fig. 6 is a flow chart showing start processing ac- 
cording to the second embodiment; 
Fig. 7 is a block diagram showing a construction of 

40 an application managing system according to a 
third embodiment of the present invention; 
Fig. 8 is a flow chart showing u ninstallation process- 
ing according to the third embodiment; 
Fig. 9 is a block diagram showing a construction of 

45 an application managing system according to a 
fourth embodiment of the present invention; 
Fig. 10 is a flow chart showing memory manage- 
ment processing according to the fourth embodi- 
ment; 

so Fig. 11 is an explanatory view showing a service in- 
stallation screen according to the first embodiment; 
Fig. 12 is an explanatory view showing a service 
start/stop screen according to the second embodi- 
ment; and 

55 Fig. 13 is an explanatory view showing a service 

uninstallation screen according to the third embod- 
iment. 



BNSDOCID: <EP 1246058A2_I_> 



5 



EP 1 246 058 A2 



6 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0020] First of all, prior to explanation of embodiments 
of the present invention, summary of the present inven- 
tion will be described. 

[0021] A Java virtual machine used in the present in- 
vention is a virtual machine for executing a program de- 
scribed by Java languages developed by Sun Microsys- 
tems, Inc. By using an application management pro- 
gram (referred to as "server manager" hereinafter) for 
managing operations of plural applications (referred to 
as "services* hereinafter) operating on the Java virtual 
machine, an HTTP server service as a web server op- 
erating on the application management program, and 
an install servlet and a control servlet operating an serv- 
let as one form of a Java program operati ng on the HTTP 
server service, it is possible to easily add a program, to 
operate the program and to delete the program without 
affecting an influence upon execution of other Java ap- 
plications being executed on an equipment such as an 
incorporated equipment after the equipment was for- 
warded, by installing the sen/ice into the equipment from 
a remote web browser, starting the service and/or stop- 
ping the service. 

[0022] Further, by forming and managing a class load- 
er for each service prepared in the Java in order to read 
class data as a unit of program data for individual service 
from a disk and to manage the read class data, increase 
of vacant memory can easily be realized by avoiding in- 
terference between service class names or by deleting 
the class loader from the memory. 
[0023] Now, first to fourth embodiments of the present 
invention will be fully explained with reference to the ac- 
companying drawings. 

(First embodiment) 

[0024] Fig. 1 is a block diagram showing a construc- 
tion of an application managing system according to a 
first embodiment of the present invention. The applica- 
tion management system comprises a Java virtual ma- 
chine 107, a web browser 1 00 arranged at a user side 
where installation of Java application (referred to as 
"service" hereinafter) is effected, a service manager 1 01 
for managing the service, an HTTP (HyperText Transfer 
Protocol) server 102 executed as service on the service 
manager 101 , an install servlet 103 formed in the form 
of servlet as one style of a Java program executed on 
the HTTP server 1 02 and operating on the HTTP server 
1 02 and adapted to effect installation processing, and 
an external storing device 105 in which the program to 
be installed is stored. The reference numerals 1 06a and 
106b denote services. Incidentally, the reference nu- 
meral 1 04 denotes a constructional element in a second 
embodiment of the present invention. 
[0025] Fig. 2 is a block diagram showing the service 
manager 101 according to the first embodiment of the 



present invention. The service manager 101 includes a 
class path information management portion 202 for stor- 
ing a pair comprised of a name of the service installed 
and a path information in which a program file of the 
5 service is stored. Incidentally, the reference numerals 

201 and 203 denote constructural elements of the sec- 
ond embodiment. 

[0026] Fig. 3 is an explanatory view showing a con- 
struction of the class path information management por- 
ta tion 202 according to the first embodiment of the present 
invention. As mentioned above, the pair comprised of 
the service name and the path information is stored in 
the class path information management portion 202. 
[0027] Next, an operation of the first embodiment of 
15 the present invention constructed as mentioned above 
will be fully explained with reference to Figs. 1 , 5 and 1 1 . 
[0028] First of all, as shown in Fig. 5, the install servlet 
103 operating on the HTTP server 102 which is one of 
services operating on the service manager 101 and 
20 adapted to effect the installation of the service serves to 
send form data comprised of a column 1 1 01 for inputting 
the name 111 of the service, a column 1 1 02 for inputting 
the path at a side of the web browser of the program 
data of the service and a transfer button 1103, on the 
25 basis of request from the web browser 1 00 (step S500), 
as shown in Fig. 11 . 

[0029] In the web browser 1 00, when the operator in- 
puts the service name 111 and the path at the side of 
the web browser to the form and depresses the transfer 

30 button 1 1 03, in accordance with specification of the form 
defined by HTML (HyperText Markup Language), the 
service name 111 to be installed and the program data 
1 1 2 of the service are transferred from the web browser 
100 to the install servlet 103 as installation instruction 

35 11 0 of the program by HTTP protocol (step S501 ). 

[0030] When the install servlet 1 03 receives the pro- 
gram data 112 sent from the web browser 100 (step 
S502), the install servlet stores the program data 112 in 
the external storing device 1 05 as a file (step S503) and 

40 further registers the pass storing the program and the 
service name 1 1 1 in the class path management portion 

202 (step S504). 

[0031] As mentioned above, according to the first em- 
bodiment of the present invention, by providing the serv- 

45 ice manager 101 as the application management pro- 
gram for managing the operations of the plural Java ap- 
plications (services) operating on the Java virtual ma- 
chine 107, the HTTP server 102 as the web server op- 
erating on the service manager 101 , and the install serv- 

50 let 1 03 operated as the servlet as one form of the Java 
program operating on the HTTP server 1 02, it is possible 
to easily add, operate or delete a program after the 
equipment is forwarded, without affecting execution of 
other Java applications executed in the equipment such 

55 as the incorporated equipment, by installing the service 
into the equipment from a remote web browser 100, 
starting the service or stopping the service. 
[0032] Further, by forming and managing the class 
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loader for each service prepared in the Java in order to 
read the class data as the unit of the program data'for 
individual service from the disk and to manage the read 
class data, increase of a vacant memory can easily be 
realized by avoiding interference between the service 
class names or by deleting the class loader from the 
memory. 

[0033] That is to say, afterthe incorporated equipment 
such as a copying machine, a printer, a multi function 
printer (MFP) having copier, printer and facsimile func- 
tions and a digital camera is forwarded, it is possible to 
install the program into the incorporated equipment and 
to start the installed program. Further, by deleting a 
class loader of a program which is not used, from the 
memory, the memory of the incorporated equipment can 
be saved. Furthermore, since the program for effecting 
the installation, start/stop and uninstallation is a pro- 
gram operating on the application management pro- 
gram, installation, start/stop and uninstallation of the 
program itself for effecting the installation, start/stop and 
uninstallation can easily be performed. 

(Second embodiment) 

[0034] Fig. 1 is a block diagram showing a construc- 
tion of an application managing system according to a 
second embodiment of the present invention. The ap- 
plication management system comprises a Java virtual 
machine 107, a web browser 100 arranged at a user 
side where installation of Java application (referred to 
as "service" hereinafter) is effected, a service manager 
101 for managing the service, an HTTP server 102 ex- 
ecuted as service on the service manager 1 01 , an con- 
trol servlet 1 04 formed in the form of servlet as one style 
of a Java program executed on the HTTP server 1 02 
and operating on the HTTP server 102 and adapted to 
effect start/stop processing of the service, and an exter- 
nal storing device 105 in which the program to be in- 
stalled is stored. The reference numerals 106a and 
106b denote services. Incidentally, the reference nu- 
meral 1 03 denotes the constructural element in the first 
embodiment. 

[0035] Fig. 2 is a block diagram showing the service 
manager 101 according to the second embodiment of 
the present invention. The service manager 101 in- 
cludes a service start portion 201 for effecting start/stop 
of the service, a class path information management 
portion 202 for storing a pair comprised of a name of the 
service installed and a path information in which a pro- 
gram file of the service is stored, and a class loader man- 
agement portion 203 for storing a pair comprised of the 
service name and a class loader (for the started service) 
formed in the service start portion 201 when the service 
is started. 

[0036] Fig. 3 is an explanatory view showing a con- 
struction of the class path information management por- 
tion 202 according to the second embodiment of the 
present invention, and Fig. 4 is an explanatory view 
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showing a construction of the class loader management 
portion 203 according to the second embodiment of the 
present invention. As mentioned above, the pair com- 
prised of the service name and the path information is 
5 stored in the class path information management por- 
tion 202, and the pair comprised of the service name 
and the class loader is stored in the class loader man- 
agement portion 203. 

[0037] Next, an operation of the second embodiment 
10 of the present invention constructed as mentioned 

above will be fully explained with reference to Figs. 1 , 6 
. and 12. 

[0038] First of all, as shown in Fig. 6, the control serv- 
let 104 operating on the HTTP server 102 which is one 

15 of service operating on the service manager 101 and 
adapted to effect the installation of the service serves to 
send form data including a service name list 1201 com- 
prised of the service name and a check box, a start but- 
ton 1202 and a stop button 1203 : on the basis of request 

20 from the web browser 100 (step S600), as shown in Fig. 
12. 

[0039] In the web browser 100, when the operator 
checks the check box of the service which is desired to 
be started by using the service name list 1201 of the 

25 form and depresses the start button 1202, in accord- 
ance with specification of the form defined by HTML, the 
service name 114 to be installed is transferred from the 
web browser 100 to the control servlet 104 as start in- 
struction 113 of the program by HTTP protocol (step 

30 S601). 

[0040] Further, when the service name 114 to be in- 
stalled is transferred from the web browser 100 to the 
control servlet 1 04 as the start instruction 1 1 3 of the pro- 
gram (step S601), the control servlet 104 receives the 
35 service name 114 (to be started) sent from the web 
browser 1 00 (step S602) and outputs start instruction to 
the service manager 101 . 

[0041 ] When the service start portion 20 1 of the serv- 
ice manager 1 01 receives the start instruction from the 

40 control servlet 104, the service start portion firstly 
checks whether the service name 114 is registered in 
the class path information management portion 202 
(step S603). If there is no object service in the class path 
information management portion 202, the processing is 

45 ended. On the other hand, if there is the object service 
in the class path information management portion 202, 
then, it is checked whether the object service is stopped 
or not (step S604). If the object service is not stopped, 
the processing is ended. On the other hand, if the object 

50 service is stopped, it is checked whether the class load- 
er of the object service required for executing the object 
service is registered in the class loader management 
portion 203 or not (step S605). 

[0042] If the class loader of the object service required 
55 for executing the object service is not registered in the 
class loader management portion 203, a class loader 
for the object service is produced. The produced class 
loader acquires a storing location of the program data 
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from the class path information management portion 
202, loads the file of the program data from the external 
storing device 105, starts the service (step S607) and 
registers the class loader produced in the step S607 in 
the class loader management portion 203 (step S608). 
If the class loader of the object service required for ex- 
ecuting the object service is registered in the class load- 
er management portion 203, the class loader of the ob- 
ject service is acquired from the class loader manage- 
ment portion and the service is started (step S606). 
[0043] As mentioned above, according to the second 
embodiment of the present invention, by providing the 
service manager 101 as the application management 
program for managing the operations of the plural Java 
applications (services) operating on the Java virtual ma- 
chine 107, the HTTP server 102 as the web server op- 
erating on the service manager 101, and the control 
servlet 104 operated as the servlet as one form of the 
Java program operating on the HTTP server 102, it is 
possible to easily add, operate or delete a program after 
the equipment is forwarded, without affecting execution 
of other Jave applications executed in the equipment 
such as the incorporated equipment, by installing the 
service into the equipment from the remote web browser 
1 00, starting the service or stopping the service. 
[0044] Further, by forming and managing the class 
loader for each service prepared in the Java in order to 
read the class data as the unit of the program data for 
individual service from the disk and to manage the read 
class data, increase of a vacant memory can easily be 
realized by avoiding interference between the service 
class names or by deleting the class loader from the 
memory. 

[0045] That is to say, after the incorporated equipment 
such as a copying machine, a printer, a multi function 
printer (MFP) having copier, printer and facsimile func- 
tions and a digital camera is forwarded, it is possible to 
install the program into the incorporated equipment and 
to start the installed program, and, further, the memory 
of the incorporated equipment can be saved, and, fur- 
ther, installation, start/stop and uninstallation of the pro- 
gram itself for effecting the installation, start/stop and 
uninstallation can easily be performed. 

(Third embodiment) 

[0046] Fig. 7 is a block diagram showing a construc- 
tion of an application managing system according to a 
third embodiment of the present invention. The applica- 
tion management system comprises a Java virtual ma- 
chine 107, a web browser 100 arranged at a user side 
where installation of Java application (referred to as 
"service" hereinafter) is effected, a service manager 101 
for managing the service, an HTTP 102 executed as 
service on the service manager 101 , an uninstall servlet 
701 formed in the form of servlet as one style of a Java 
program executed on the HTTP server 1 02 and operat- 
ing on the HTTP server 1 02 and adapted to effect unin- 



stallation processing of the service, and an external stor- 
ing device 105 in which the program to be installed is 
stored. 

[0047] Further, the service manager 101 includes a 

5 service uninstallation portion 702 for effecting uninstal- 
lation processing of the service, a class path information 
management portion 202 for storing a pair comprised of 
a name of the service installed and a path information 
in which a program file of the service is stored, and a 

10 class loader management portion 203 in which a pair 
comprised of the service name and a class loader (for 
the started service) formed in the service start portion 
201 when the service is started. 
[0048] Next, an operation of the third embodiment of 

15 the present invention constructed as mentioned above 
will be fully explained with reference to Figs. 7, 8 and 13. 
[0049] First of all, as shown in Fig. 8, the uninstall 
servlet 701 operating on the HTTP server 102 which is 
one of services operating on the service manager 101 

20 and adapted to effect the uninstallation processing of 
the service serves to send form data including a service 
name list 1301 comprised of the service name and a 
check box, and an uninstallation button 1 302, on the ba- 
sis of request from the web browser 100 (step S800), 

25 as shown in Fig. 13. 

[0050] In the web browser 100, when the operator 
checks the check box of the service which is desired to 
be uninstalled by using the service name list 1301 of the 
form and depresses the uninstallation button 1302, in 

30 accordance with specification of the form defined by 
HTML, the service name 711 to be uninstalled is trans- 
ferred from the web browser 100 to the uninstallation 
servlet 701 as uninstallation instruction 71 0 of the pro- 
gram by HTTP protocol (step S801). 

35 [0051] When the service name 711 to be uninstalled 
is transferred from the web browser 1 00 as the uninstal- 
lation instruction 710 of the program (step S801), the 
uninstallation servlet 701 receives the uninstallation in- 
struction 71 0 and the service name 71 1 (to be started) 

40 sent from the web browser 1 00 (step S802) and outputs 
uninstallation instruction 712 of the service to the serv- 
ice manager 101. 

[0052] When the service uninstallation portion 702 of 
the service manager 101 receives the uninstallation in- 

45 struction from the uninstallation servlet 701 , the service 
uninstallation portion firstly checks whether the service 
name 711 is registered in the class path information 
management portion 202 (step S803). if there is no ob- 
ject service in the class path information management 

50 portion 202, the processing is ended. On the other hand, 
if there is the object service in the class path information 
management portion 202, then : it is checked whether 
the object service is stopped or not (step S804). 
[0053] If the object service is not stopped, the 

55 processing is ended. On the other hand, if the object 
service is stopped, class loader deletion 714 of the ob- 
ject service from the class loader management portion 
703 is effected (step S805). Further, after class path in- 
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formation deletion 713 of the object service from the 
class path information management portion 202 is ef- 
fected (step S806), program file deletion 715 of the ob- 
ject service from the external storing device 105 is ef- 
fected (step S807), and the processing is ended. 5 
[0054] As mentioned above, according to the third 
embodiment of the present invention, similar to the first 
embodiment, after the incorporated equipment such as 
a copying machine, a printer, a multi function printer 
(MFP) having copier, printer and facsimile functions and 10 
a digital camera is forwarded, it is possible to install the 
program into the incorporated equipment and to start the 
installed program, and, further, the memory of the incor- 
porated equipment can be saved, and, further, installa- 
tion, start/stop and uni retaliation of the program itself 
for effecting the installation, start/stop and uninstallation 
can easily be performed. 

(Fourth embodiment) 

[0055] Fig. 9 is a block diagram showing a construc- 
tion of an application managing system according to a 
fourth embodiment of the present invention. The appli- 
cation management system comprises a Java virtual 
machine 900, and a service manager 101 for managing 
Java application (referred to as "service" hereinafter). 
[0056] Further, the service manager 101 includes a 
service memory management portion 902 for managing 
the memory of the service, a service status manage- 
ment portion 901 for managing the installed service 
name and a execution status of the service, and a class 
loader management portion 203 for storing a pair com- 
prised of the service name and a class loader (for the 
started service) formed in the service start portion when 
the service is started. 

[0057] Next, an operation of the fourth embodiment of 
the present invention constructed as mentioned above 
will be fully explained with reference to Figs. 9 and 10. 
[0058] If the memory becomes insufficient during the 
execution of the Java program, as shown in Fig. 10, re- 
quest 910 of freeing up memory is sent from the Java 
virtual machine 900 to the service memory management 
portion 902 of the service manager 101 (step S1001). 
The service memory management portion 902 obtains 
the name of the service which is not presently operated, 
from the service status management portion 901 (step 
S1002). The service status management portion 901 
checks whether or not there is any service having stop 
status (step S1 003). 

[0059] If there is no service having stop status, the 
processing is ended. On the other hand, if there is the 
service having stop status, the class loader of said serv- 
ice is deleted from the class loader management portion 
203 ("YES" in a step S1 004), and the processing is end- 
ed. If the class loader of said service cannot be deleted 
from the class loader management portion 203 ("NO" in 
the step S1004), the processing is returned to the step 
S1002. 



[0060] As mentioned above, according to the fourth 
embodiment of the present invention, similar to the first 
embodiment, after the incorporated equipment such as 
a copying machine, a printer, a multi function printer 
(M FP) having copier, printer and facsimile functions and 
a digital camera is forwarded, it is possible to install the 
program into the incorporated equipment and to start the 
installed program, and, further, the memory of the incor- 
porated equipment can be saved, and, further, installa- 
tion, start/stop and uninstallation of the program itself 
for effecting the installation, start/stop and uninstallation 
can easily be performed. 

[0061] In the above-mentioned embodiments of the 
present invention, although the equipment to which the 
application management system is applied was not 
specified, the application management system can be 
applied to various incorporated equipments such as a 
copying machine, a printer, a multi function printer 
(MFP) having copier, printer and facsimile functions and 
a digital camera. 

[0062] Incidentally, the present invention may be ap- 
plied to a system including plural equipment and a sys- 
tem including a single equipment. It should be noted that 
the object of the present invention can be achieved by 
supplying a storing medium storing a program code of 
software for executing the functions of the above-men- 
tioned embodiments to the system or apparatus and by 
reading out and executing the program code stored in 
the storing medium by means of a computer (or CPU or 
MPU) of the system or the apparatus. 
[0063] In this case, the program code itself read out 
from the storing medium realizes the functions of the 
above-mentioned embodiments, and, thus, the storing 
medium storing such program code constitutes the 
present invention. As the storing medium for supplying 
the program code, for example, a floppy disk : a hard 
disk : an optical disk, a photo-magnetic disk, CD-ROM, 
CD-R, a magnetic tape, a non-volatile memory card, 
ROM or download via a network can be used. 
[0064] Further, it should be noted that the present in- 
vention includes a concept that not only the functions of 
the above-mentioned embodiments are realized by ex- 
ecuting the program code read out by means of the com- 
puter, but also OS (operating system) running on the 
computer executes the actual processing partially or to- 
tally on the basis of instruction of the program code to 
realize the functions of the embodiments. 
[0065] Further, it should be noted that the present in- 
vention includes a concept that, after the program code 
read out from the storing medium is written in a memory 
of a function expansion board inserted into thecomputer 
or a function expansion unit connected to.the computer, 
a CPU of the function expansion board or of the function 
expansion unit executes the actual processing partially 
or totally on the basis of instruction of the program code 
to realize the functions of the embodiments. 
[0066] As mentioned above, according to the applica- 
tion management system of the embodiment, when the 
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program file is sent from the client, the program file is 
stored in the external storing device, and the positional 
information of the program file is registered in the storing 
means. 

[0067] Further, when the stop instruction of the appli- 5 
cation is sent from the client, the stop-instructed appli- 
cation is stopped : and, when the start instruction of the 
application is sent from the client and if the class loader 
of the start-instructed application is not registered in the 
registration means, the class loader for the application 10 
is formed, the application is started, the formed class 
loader is registered in the registration means, and the 
class is loader by the formed class loader; whereas, if 
the class loader of the start-instructed application is reg- 
istered in the registration means, the registered class *5 
loader is acquired, the class is loaded by the acquired 
class load, and the application is started. 
[0068] Further, when the un installation instruction and 
the name of the application to be uninstalied are sent 
from the client, the program file corresponding to the ap- 20 
plication name is deleted from the external storing de- 
vice, and entry corresponding to the application name 
is deleted from the registration means and the storing 
means. 

[0069] As a result, after the incorporated equipment 25 
such as a copying machine, a printer, a multi function 
printer (MFP) having copier, printer and facsimile func- 
tions and a digital camera is forwarded, it is possible to 
install the program into the incorporated equipment and 
to start the installed program. Further, the memory of 30 
the incorporated equipment can be saved by deleting 
the class loader of the program not used from the mem- 
ory. Further, since the program for effecting the installa- 
tion, start/stop and un installation is the program operat- 
ing on the application management program, installa- 35 
tion, start/stop and uninstallation of the program itself 
for effecting the installation, start/stop and uninstallation 
can easily be performed. 

[0070] Further, also in the application management 
method of the present invention, the storing medium of *o 
the present invention and the program of the present 
invention, similar to the above, after the incorporated 
equipment is forwarded, it is possible to install the pro- 
gram into the incorporated equipment and to start the 
installed program. 45 



Claims 

1. An application managing apparatus for managing so 
application operating on a virtual machine in an 
equipment, comprising: 

storing means for storing information regarding 
a program file of the application; 55 
network connecting means for effecting com- 
munication to a client; and 
registration control means for storing the pro- 



gram file in an external storing device and for 
registering positional information of the pro- 
gram file in said storing means when the pro- 
gram file is sent from said client through said 
network connecting means. 

2. An application managing apparatus according to 
claim 1 , wherein said registration control means in- 
cludes installation application which is one of appli- 
cations operating on said application managing ap- 
paratus. 

3. An application managing apparatus for managing 
application operating on a virtual machine in an 
equipment, comprises: 

registration means for registering a class loader 
of the application; 

storing means for storing a storing location of a 
program file of the application; 
network connecting means for effecting com- 
munication to a client; and 
start means for forming a class loader for the 
application, starting the application, registering 
the formed class loader in said registration 
means and loading the class by means of the 
formed class loader when start instruction for 
the application is sent from said client through 
said network connecting means and if the class 
loader for the start-instructed application is not 
registered in said registration means, and for 
obtaining the class loader registered in said 
registration means, loading the class by means 
of the obtained class loader and starting the ap- 
plication if the class loader for the start-instruct- 
ed application is registered in said registration 
means. 

4. An application managing apparatus according to 
claim 3, further comprising deletion control means 
for deleting the program file corresponding to a 
name of the application from an external storing de- 
vice in which the program file is stored and for de- 
leting entry corresponding to the name of the appli- 
cation from said registration means and said storing 
means, when uninstallation instruction and the 
name of object application to be uninstalied are sent 
from said client through said network connecting 
means. 

5. An application managing apparatus according to 
claim 3, further comprising stop means for stopping 
stop-instructed application when application stop 
instruction is sent from said client through said net- 
work connecting means. 

6. An application managing apparatus according to 
claim 5, further comprising status management 
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means for managing an execution status of the ap- 
plication, and wherein, if a memory required for the 
execution of the application becomes insufficient, 
the class loader of the application stored in said sta- 
tus management means as being a stop condition 
is deleted from said registration means. 

7. An application managing apparatus according to 
claim 3, wherein said start means includes start ap- 
plication which is one of applications operating on 
said application managing apparatus. 

8. An application managing apparatus according to 
claim 4, wherein said deletion control means in- 
cludes deletion control application which is one of 
applications operating on said application manag- 
ing apparatus. 

9. An application managing method for managing ap- 
plication operating on a virtual machine in an equip- 
ment, comprising: 

a storing step for storing information regarding 
a program file of the application in storing 
means; and 

a registration control step for storing the pro- 
gram file in an external storing device and for 
registering positional information of the pro- 
gram file in said storing means when the pro- 
gram file is sent from a client through network 
connecting means. 

10. An application managing method for managing ap- 
plication operating on a virtual machine in an equip- 
ment, comprising: 

a registration step for registering a class loader 

of the application in registration means; 

a storing step for storing a storing location of a 

program file of the application in storing means; 

and 

a starting step for forming the class loader for 
the application, starting the application, regis- 
tering the formed class loader in said registra- 
tion means and loading the class by means of 
the formed class loader when start instruction 
for the application is sent from a client through 
network connecting means and if the class 
loader for the start-instructed application is not 
registered in said registration means, and for 
obtaining the class loader registered in said 
registration means, loading the class by means 
of the obtained class loader and starting the ap- 
plication if the class loader for the start- instruct- 
ed application is registered in said registration 
means. 

1 1 . An application managing method according to claim 



1 0, further comprising a deletion control step for de- 
leting the program file corresponding to a name of 
the application from an external storing device in 
which the program file is stored and for deleting en- 

5 try corresponding to the name of the application 
from said registration means and said storing 
means, when uninstallation instruction and the 
name of object application to be uninstalled are sent 
from said client through said network connecting 

10 means. 

12. An application managing method according to claim 
1 0, further comprising a stop step for stopping stop- 
instructed application when application stop in- 

15 struction is sent from said client through said net- 
work connecting means. 

13. An application managing method accordingto claim 
12, further comprising a status management step 

20 for managing an execution status of the application, 
and wherein, if a memory required forthe execution 
of the application becomes insufficient, the class 
loader of the application stored in said status man- 
agement step as being a stop condition is deleted 

25 from said registration means. 

14. An application managing method accordingto claim 

1 0, wherein said start step includes start application 
which is one of applications operating on an appli- 

30 cation managing apparatus. 

15. An application managing method accordingto claim 

11 , wherein said deletion control step includes de- 
letion control application which is one of applica- 

35 tions operating on an application managing appa- 
. ratus. 

16. A storing medium for storing an application man- 
agement program for managing application operat- 
ic ing on a virtual machine in an equipment, compris- 
ing: 

a storing step for storing information regarding 
a program file of the application in storing 
45 means; and 

a registration control step for storing the pro- 
gram file in an external storing device and for 
registering positional information of the pro- 
gram file in said storing means when the pro- 
se gram file is sent from a client through network 
connecting means. 

17. A storing medium for storing an application man- 
agement program for managing application operat- 

55 ing on a virtual machine in an equipment, compris- 
ing: 

a registration step for registering a class loader 
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of the application in registration means; 
a storing step for storing a storing location of a 
program file of the application in storing means; 
and 

a storing step for forming the class loader for s 
the application, starting the application, regis- 
tering the formed class loader in said registra- 
tion means and loading the class by means of 
the formed class loader when start instruction 
for the application is sent from a client through 10 
network connecting means and if the class 
loader for the start-instructed application is not 
registered in said registration means, and for 
obtaining the class loader registered in said 
registration means, loading the class by means is 
of the obtained class loader and starting the ap- 
plication if the class loader for the start-instruct- 
ed application is registered in said registration 
means. 
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